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Abstract.
The theory of complementary variational principles is used to obtain variational solutions for two nonlinear boundary-value problems which arise in the theory of diffusion with concentration-dependent coefficients. In many practical diffusion problems the coefficient D depends upon the concentration of the diffusion substance. The one-dimensional case for a semi-infinite medium is described by the partial differential equation i (D(C> £) * f (1> subject to the conditions C = C0 for z > 0, t = 0, ^2) C = Ci for 2 = 0, t > 0.
Lee [1] and Shampine [2, 3] have recently considered this problem, and several examples of the diffusion coefficient can be found in Crank [4] , We consider here the following two forms of D(C) when the initial and boundary conditions are those of desorption from the semi-infinite medium:
(ii) D(C) = D0/( 1 -AC)2 where \ > 0 and 0 < XC0 < 1. 
the following boundary-value problems for the two cases are obtained:
with where a = (e' -1), and
(ii) ^ --(10)
It can be shown [2] that these problems possess unique solutions.
We use the theory of complementary variational principles [5, 6] to find maximum and minimum principles associated with these boundary-value problems, and to obtain simple variational solutions.
For problem (i) we use the theory of Anderson and Arthurs [6] to define the func- 
where \p is the exact solution of (8) and (9). Also, for trial functions $ which satisfy
the extremum principles
hold, equality occurring when the conditions in (14) are satisfied. The values of the complementary functionals were calculated using trial functions 
where \p is the exact solution of (10) and (11). For functions $ which satisfy
we have the extremum principles
with the equality arising when the conditions in (23) are satisfied.
If we take trial functions of the form 
The closeness of the bounds J and G in each problem indicates that the variational solutions $ given by (17) and (26) are reasonable approximations to the exact solutions \p of the problems described by (8), (9) and (10), (11) respectively. This is borne out by comparing the variational solutions $ with iterative solutions S(x) described by Crank [4] . The comparisons are given in Tables I and II.   TABLE II   Comparison 
